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(54) Map display controlling method and apparatus 



(57) A display of map information by a display 
device (13) in a navigation apparatus (S) for displaying 
the map information together with a plurality of mark 
informations (50) is controlled by the map display con- 
trolling method. Each of the map informations is located 
at a specific point indicated by the map information and 
indicates an existence of related information in relation 
to the specific point respectively. The map display con- 
trolling method includes: a judging process of judging 
whether or not the mark information is located within a 
display range of the map information displayed by the 
display device each time a command, which instructs 
the display device to indicate the mark information on 
the map information by a cursor (80) one by one in an 
order starting from the mark information located closer 
to a desired position to that located farther from the 
desired position within the display range, is inputted; 
and a cursor display controlling process of controlling 
the display device to display the cursor together with the 
map information and the mark information such that the 
cursor indicates the mark information on the map infor- 
mation, if it is judged by the judging process that the 
mark information is located within the display range, and 
to display the cursor together with the map information 
and the mark information such that the cursor indicates 
the mark information on the map information by reduc- 
ing a contraction scale of the map information to be dis- 
played so as to display the mark information within the 
display range, if it is judged by the judging process that 



the mark information is not located within the display 
range. 

FIG. 5 



70 



50c 80 



72 



FORWARD 




BACKWARD 




01 SPLAY 
SELECTION 




I 




RETURN 





JDL 




rffl FRENCH RESTAURANT "SEYNlT 

2 



Printed by Xerox (UK) Business Services 
2.16.3/3.4 



BEST AVAILABLE COPY 

1 EP 0 875 729 A2 2 



Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 5 

The present invention relates to a navigation appa- 
ratus. More particularly, the present invention relates to 
a map display controlling method and a map display 
controlling apparatus in the navigation apparatus having 10 
a function for displaying, together with map information, 
mark information (so-called "iconic picture informa- 
tion"), which are respectively situated at points on a 
map corresponding to specific facilities, such as restau- 
rants, gasoline stations, service areas and the like, and is 
respectively indicate the existence of serviceable infor- 
mation, such as name information, operation informa- 
tion and menu information of the restaurants and the 
like, with regard to the specific facilities respectively. 

20 

2. Description of the Related Art 

There is a so-called navigation apparatus, which 
displays a map including a position where a movable 
body in various kinds, such as a car, an airplane, a ship 25 
or the like, is currently located, on a screen of a CRT 
(Cathode Ray Tube) display, an LCD (Uquid Crystal 
Display) display or the like, and further superimposes a 
present position mark of indicating the position of the 
movable body on the map to thereby display it on the so 
screen, and accordingly performs a route guidance to a 
destination and the like. 

There are roughly a self-supporting type navigation 
apparatus and a GPS (Global Positioning System) type 
navigation apparatus as vehicle navigation apparatuses 35 
mounted in a vehicle. The former determines a travel 
direction and a travel distance of the movable body by 
using a speed sensor, an angular velocity sensor, an 
azimuth sensor and the like installed in the movable 
body, and then accumulates them with respect to a 40 
standard point to thereby calculate a present position, 
and further displays a present position mark and a 
proper map including the present position on a display 
screen based on the calculated present position. The 
latter receives electric waves from a plurality of GPS 45 
satellites launched into outer space, and then calculates 
the present position of the movable body by using a 
three-dimensional survey or a two-dimensional survey 
based on the reception result, and further displays the 
present position mark and the proper map including the so 
present position on the display screen based on the cal- 
culated present position. Moreover, there is a vehicle 
navigation apparatus, which has both of the functions of 
the self-supporting type and the GPS type. 

The basic function of the navigation apparatus is to ss 
correlate and display the present position of the user 
(driver) itself i.e. the present position of the self-vehicle 
with a map near the present position so that the user 



can reach his destination without being misguided even 
in a territory to which he has never been. Moreover, 
there is such a navigation apparatus having an addi- 
tional function of displaying, together with the map, a so- 
called "icon" or "pict" (hereafter, referred to as an "iconic 
picture"). Each of the iconic pictures is a mark having a 
special shape predetermined on the basis of a kind of a 
facility. Each of the Iconic pictures Is situated at a point 
on a map corresponding to the specific facility, such as. 
a restaurant, a gasoline stations, a service area and the 
like, and indicates the existence of serviceable informa- 
tion, such as, name information, operation information 
and menu information of the restaurant and the like, with 
regard to the specific facility. More actually, an iconic 
picture representing a restaurant (a restaurant mark) 
and an iconic picture representing a gasoline station (a 
gasoline station mark) are displayed on the displayed 
map indicating the vicinity of the present position of a 
self-vehicle and the like. When a cursor, such as a 
cross-shaped cursor or the like, is positioned on a desir- 
able iconic picture among these iconic pictures by a joy- 
stick operation of the user and the like, and further a key 
operation to provide the information in relation to this 
iconic picture is carried out, the related information, 
such as the name information, the operation information 
and the menu information of the restaurant for example, 
with regard to this iconic picture is displayed on the dis- 
play screen. Thus, according to such a function of the 
iconic picture display operation, if the user positions the 
cursor to the desirable iconic picture displayed on the 
map. he can obtain the detail information with regard to 
the facility corresponding to the iconic picture other than 
position information. Hence, this is very convenient. 

In such a navigation apparatus, for example, the 
user is in the middle of driving a car in many cases. 
TTius. it is desirable to perform as easily as possible the 
operations of displaying the desirable map information 
and providing the above mentioned related information 
by specifying the iconic pictures. 

However, according to the above mentioned func- 
tion of the iconic picture display operation, within the 
displayed map on a small screen having a size of 6 
inches or the like, a much smaller iconic picture (a mark 
having a special shape) is displayed, and then it is 
required for the user to specify the desirable iconic pic- 
ture by using the cross-shaped cursor or the like, in the 
manner of an icon operation by a cursor movement in 
the field of a personal computer. Thus, such a selection 
operation for the iconic picture is very inconvenient for 
the user, such as a driver and the like within the self- 
vehicle, which receives an acceleration, an decelera- 
tion, a swing and the like, due to a travel and a vibration 
resulting from an engine and the like. 

SUMMARY OF THE INVENTION 

The present invention is proposed in view of the 
above mentioned problems. It is therefore an object of 
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the present invention to provide a map display control- 
ling method and a map display controlling apparatus in 
a navigation apparatus, which can specify a desirable 
iconic picture by a cursor on a displayed map by an 
easy operation. s 

The above object of the present invention can be 
achieved by a map display controlling method of control- 
ling a display of map information by a display device in 
a navigation apparatus for displaying the map informa- 
tion together with a plurality of mark informations, each 
of which is located at a specific point indicated by the 
map information and indicates an existence of related 
information in relation to the specific point respectively. 
The map display controlling method includes: a judging 
process of judging whether or not the mark information 
is located within a display range of the map information 
displayed by the display device each time a command, 
which instructs the display device to indicate the mark 
information on the map information by a cursor one by 
one in an order starting from the mark information 
located closer to a desired position to that located far- 
ther from the desired position within the display range, is 
inputted; and a cursor display controlling process of 
controlling the display device to display the cursor 
together with the map information and the mark infor- 25 
mation such that the cursor indicates the mark informa- 
tion on the map information, if it is judged by the judging 
process that the mark information is located within the 
display range, and to display the cursor together with 
the map information and the mark information such that 30 
the cursor indicates the mark information on the map 
information by reducing a contraction scale of the map 
information to be displayed so as to display the mark 
information within the display range, if it is judged by the 
judging process that the mark information is not located 35 
within the display range. 

Each time the command, which instructs the dis- 
play device to indicate the mark information by the cur- 
sor one by one in the order starting from the mark 
information located closer to the desired position within 40 
the display range, is inputted, it is judged whether or not 
the mark information is located within the display range 
of the map information by the judging process. Then, if 
it is judged that the mark information is located within 
the display range, the display device is controlled to dis- 45 
play the cursor together with the map information and 
the mark information such that the cursor indicates the 
mark information on the map information, by the cursor 
display controlling process. Alternatively, if it is judged 
that the mark information is not located within the dis- so 
play range, the contraction scale of the map information 
to be displayed is reduced so as to display the mark 
information within the display range, by the cursor dis- 
play controlling process, and thereby the display device 
is controlled to display the cursor together with the map 55 
information and the mark information such that the cur- 
sor indicates the mark information on the map informa- 
tion. 



In this manner, as the command is inputted one by 
one, the cursor indicates the mark information one by 
one on the map information. Thus, it is possible to indi- 
cate a plurality of mark informations displayed on the 
map information one after another in the order from that 
closer to the desired position (e.g., the center of the dis- 
play range, the present position or the like). Especially, 
in case that the mark information is not located within 
the display range, the contraction scale of the map infor- 
mation to be displayed is reduced, so that the mark 
information to be nextly indicated by the cursor can be 
displayed on the screen of the display device. There- 
fore, after the cursor indicates the mark information, 
which is located the closest to the outer edge of the 
screen of the display device among the mark informa- 
tions, even if the command to indicate the next mark 
information, which is located outside of the screen, it is 
still possible to automatically display the next mark infor- 
mation, which is indicated by the cursor, on the scale- 
reduced map information. This is very convenient for the 
user. 

In one aspect of the map display controlling method 
of the present invention, the method further includes: a 
list preparing process of listing up coordinate informa- 
tion of the mark information located within a predeter- 
mined range with respect to the desired position as a 
standard, in an order starting from the mark information 
located closer to the desired position. In the judging 
process, it is judged whether or not the mark information 
is located within the display range, on the basis of the 
listed up coordinate information. And that, in the cursor 
display controlling process, the contraction scale is 
reduced so that the mark information can be displayed, 
on the basis of the listed up coordinate information, if it 
is judged by the judging process that the mark informa- 
tion is not located within the display range. 

According to this aspect, the coordinate information 
of the mark information located within the predeter- 
mined range is listed up, in the order starting from the 
mark information located closer to the desired position, 
by the list preparing process. Then, it is judged whether 
or not the mark information is located within the display 
range, on the basis of the listed up coordinate informa- 
tion, by the judging process. Then, if it is judged by the 
judging process that the mark information is not located 
within the display range, the contraction scale is 
reduced so that the mark information can be displayed, 
on the basis of the listed up coordinate information, by 
the cursor display controlling process. 

In this manner, the judgment by the judgment proc- 
ess can be performed easily and speedily on the basis 
of the listed up coordinate information. 

In another aspect of the map display controlling 
method of the present invention, in the judging process, 
it is further judged whether or not the mark information 
is located within a partial range having a predetermined 
size included in the display range, when judging 
whether or not the mark information is located within the 
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display range. And that, in the cursor display controlling 
process, the contraction scale is increased so that the 
partial range be coincident with the display range, and 
to display the cursor together with the map information 
and the mark information such that the cursor indicates 5 
the mark information on the map information, if it is 
judged by the judging process that the mark information 
is located within the partial range. 

According to this aspect, when judging whether or 
not the mark information is located within the display 10 
range, it is further judged whether or not the mark infor- 
mation is located within the partial range, by the judging 
process. Then, if it is judged that the mark information is 
located within the partial range, the contraction scale is 
increased so that the partial range be coincident with 15 
the display range, by the cursor display controlling proc- 
ess. Then, the cursor is displayed together with the map 
information and the mark information such that the cur- 
sor indicates the mark information on the map informa- 
tion, by the cursor display controlling process. 20 

In this manner, by reducing or increasing the con- 
traction scale in accordance with the judgment result, it 
is possible to automatically display the map information 
in the contraction scale suitable to display the mark 
information to be indicated by the cursor. This is very 25 
convenient for the user. 

In another aspect of the map display controlling 
method of the present invention, the command is input- 
ted once each time a predetermined kind of a key input 
operation is performed once by a key inputting device of 30 
the navigation apparatus. 

According to this aspect, each time the predeter- 
mined kind of the key input operation is performed once 
by the key inputting device, the command is inputted 
once. Thus, it is possible to indicate the mark informa- 35 
tions one after another by the cursor by means of a sim- 
ple operation. 

In another aspect of the map display controlling 
method of the present invention, the command is input- 
ted once each time a predetermined kind of a voice 40 
input operation is performed once by a voice inputting 
device of the navigation apparatus. 

According to this aspect, each time the predeter- 
mined kind of the voice input operation is performed 
once by the voice inputting device, the command is 45 
inputted once. Thus, it is possible to indicate the mark 
informations one after another by the cursor by means 
of a simple operation, i.e., just by uttering a voice with- 
out any key input operations. 

In another aspect of the map display controlling so 
method of the present invention, the desired position is 
set to a center of the display range. Thus, the mark 
information can be indicated by the cursor in the order 
starting from that closer to the center of the display 
range. 55 

Alternatively, the method further includes a process 
of controlling the display device to display a present 
position mark representing a present position of a mov- 



able body to which the navigation apparatus is installed, 
and the desired position is set to a position of. the 
present position mark. Thus, the mark information can 
be indicated by the cursor in the order starting from that 
closer to the present position mark. 

The above object of the present invention can be 
also achieved by a map display controlling apparatus for 
controlling a display of map information by a display 
device in a navigation apparatus for displaying the map 
information together with a plurality of mark informa- 
tions, each of which is located at a specific point indi- 
cated by the map information and indicates an 
existence of related information in relation to the spe- 
cific point respectively. The map display controlling 
apparatus is provided with: a judging device for judging 
whether or not the mark information is located within a 
display range of the map information displayed by the 
display device each time a command, which instructs 
the display device to indicate the mark information on 
the map information by a cursor one by one in an order 
starting from the mark information located closer to a 
desired position to that located farther from the desired 
position within the display range, is inputted; and a cur- 
sor display controlling device for controlling the display 
device to display the cursor together with the map infor- 
mation and the mark information such that the cursor 
indicates the mark information on the map information, 
if it is judged by the judging device that the mark infor- 
mation is located within the display range, and to display 
the cursor together with the map information and the 
mark information such that the cursor indicates the 
mark information on the map information by reducing a 
contraction scale of the map information to be displayed 
so as to display the mark information within the display 
range, if it is judged by the judging device that the mark 
information is not located within the display range. 

According to the map display controlling apparatus 
as described above, the aforementioned map display 
controlling method of the invention can be appropriately 
performed. 

In one aspect of the map display controlling appara- 
tus of the present invention, the apparatus is further pro- 
vided with a list preparing device for listing up 
coordinate information of the mark information located 
within a predetermined range with respect to the 
desired position as a standard, in an order starting from 
the mark information located closer to the desired posi- 
tion. The judging device judges whether or not the mark 
information is located within the display range, on the 
basis of the listed up coordinate information. And that, 
the cursor display controlling device reduces the con- 
traction scale so that the mark information can be dis- 
played, on the basis of the listed up coordinate 
information, if it is judged by the judging device that the 
mark information is not located within the display range. 

In another aspect of the map display controlling 
apparatus of the present invention, the judging device 
further judges whether or not the mark information is 
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located within a partial range having a predetermined 
size included in the display range, when judging 
whether or not the mark information is located within the 
display range. And that, the cursor display controlling 
device increases the contraction scale so that the partial 5 
range be coincident with the display range, and to dis- 
play the cursor together with the map information and 
tne marK information sucn that tne cursor indicates the 
mark information on the map information, if it is judged 
by the judging device that the mark information is 10 
located within the partial range. 

In another aspect of the map display controlling 
apparatus of the present invention, the apparatus is fur- 
ther provided with a key inputting device, and the com- 
mand is inputted once each time a predetermined kind 15. 
of a key input operation is performed once by the key 
inputting device. 

In another aspect of the map display controlling 
apparatus of the present invention, the apparatus is fur- 
ther provided with a voice inputting device, and the com- 20 
mand is inputted once each time a predetermined kind 
of a voice input operation is performed once by the 
voice inputting device. 

In another aspect of the map display controlling 
apparatus of the present invention, the desired position 25 
is set to a center of the display range. 

Alternatively, the apparatus is further provided with 
a device for controlling the display device to display a 
present position mark representing a present position of 
a movable body to which the navigation apparatus is 30 
installed, and the desired position is set to a position of 
the present position mark. 



the following respective embodiments, a case is 
explained in which the present invention is applied to a 
vehicle navigation apparatus in a car and the like. 

(1) First Embodiment 

At first, a whole configuration of the vehicle naviga- 



BRIEF DESCRIPTION OF THE DRAWINGS 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Preferred embodiments of the present invention are 
explained with reference to the drawings. Incidentally, in 



35 



FIG. 1 is a block diagram showing a configuration of 
a navigation apparatus as a first embodiment 
according to the present invention; 
FIG. 2 is a flowchart showing an iconic picture dis- 
play operation in the first embodiment; 40 
FIG. 3 is a plan view showing one example of a dis- 
play screen in the first embodiment; 
FIG. 4 is a plan view showing another example of 
the display screen in the first embodiment; 
FIG. 5 is a plan view showing another example of 4s 
the display screen in the first embodiment; 
FIG. 6 is a flowchart showing an iconic picture dis- 
play operation in a second embodiment according 
to the present invention; and 

FIG. 7 is a block diagram showing a configuration of so 
a navigation apparatus as a third embodiment 
according to the present invention. 



55 



tion apparatus in the first embodiment is explained with 
reference to FIG. 1 . 

In FIG. 1, a vehicle navigation apparatus S is pro- 
vided with: an acceleration sensor 1 for detecting an 
acceleration in a traveling or moving direction actually 
applied to a serf-vehicle when the self-vehicle is started 
or stopped, or accelerated or decelerated to thereby 
output the acceleration data; an angular velocity sensor 
2 for detecting an angular velocity when the self-vehicle 
is rotated to thereby output the angular velocity data 
and the relative azimuth data; a travel distance sensor 3 
for detecting a vehicle speed pulse signal correspond- 
ing to a rotation of a wheel; and a GPS receiver 4 for 
receiving electric waves from GPS satellites to thereby 
output the GPS measurement data, such as a latitude, 
a longitude and the like, at which the serf-vehicle is 
located, and further outputting the absolute azimuth 
data in the traveling direction of the serf-vehicle. Now, as 
the acceleration sensor 1, various types, such as a 
capacitance type or a piezo type of a semiconductor 
acceleration sensor or a piezoelectric device type accel- 
eration sensor and the like can be utilized. 

Moreover, the vehicle navigation apparatus S is 
provided with: a system controller 5 for controlling the 
navigation apparatus S as a whole, on the basis of the 
acceleration data, the relative azimuth data, the angular 
velocity data, the travel distance data, the GPS meas- 
urement data and the absolute azimuth data which are 
outputted by the acceleration sensor 1. the angular 
velocity sensor 2, the travel distance sensor 3 and the 
GPS receiver 4, respectively; an input device 1 1 , such 
as a key operation panel, a remote controller and the 
like, for inputting the various data; a DVD-ROM drive 
12a and a CD-ROM drive 12b for respectively reading 
out and outputting the various data, such as the map 
data including road data indicative of the number of 
lanes, a road width and the like, the data indicative of 
detail information of the respective facilities and the like, 
from a DVD-ROM (DVD Read Only Memory) disk DK1 
and a CD-ROM (Compact Disk Read Only Memory) 
disk DK2, under the control of the system controller 5; a 
display unit 13 for displaying the various display data 
under the control of the system controller 5; an acousti- 
cally reproducing unit 18 for reproducing and outputting 
various audio data under the control of the system con- 
troller 5; and a VICS (Vehicle Information and Commu- 
nication System) receiver 22 for receiving traffic jam 
information based on the VICS whose practical use is 
promoted in recent years. 

The related information other than position informa- 
tion of the specific facilities such as a restaurant, a 
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gasoline station, a service area and the like, e.g., the 
name information, the operation information and the 
menu information of the restaurant, the name informa- 
tion and the operation information of the gasoline sta- 
tion, the provision service content information of the 5 
service area and so on, which are respectively disposed 
at points on a map corresponding to the specific facili- 
ties and which are related to the respective specific 
facilities, are stored in at least one of the DVD-ROM disk 
DK1 and the CD-ROM disk DK2, in addition to the map 10 
information to display the map. Moreover, the iconic pic- 
ture display information for representing a position and 
a kind of each iconic picture to indicate the existence of 
the related information in relation to each specific facility 
by using each iconic picture is stored in the DVD-ROM 75 
disk DK1 and the CD-ROM disk DK2, in such a way that 
the iconic picture display information is correlated with 
the specific position (i.e., a position of each facility) in 
the map information. 

Both of the DVD-ROM disk DK1 and the CD-ROM 20 
disk DK2 are used in this embodiment. However, if all of 
the map information, the iconic picture display informa- 
tion, the related information and the like necessary for 
the vehicle navigation apparatus S are stored in any one 
of the DVD-ROM disk DK1 and the CD-ROM disk DK2, 25 
there is no problem if there is only one of the DVD-ROM 
drive 12a or the CD-ROM drive 12b to read all of the 
information. It may be constructed so as to store one 
portion of the above mentioned information in one disk 
and then store the remaining information in the other 30 
disk. The DVD-ROM disk DK1 is typically superior in 
memory capacity. On the other hand, the installation of 
the CD-ROM disk drive 12b is advantageous in that it is 
possible to utilize the existing CD-ROM disk DK2 in 
which the map information is stored. 35 

The system controller 5 is provided with: an inter- 
face 6 for performing an interface operation to external 
sensors such as the GPS receiver 4 and the like; a CPU 
(Central Processing Unit) 7 for counting the number of 
pulses in the vehicle speed pulse signal from the travel 40 
distance sensor 3 and thereby calculating a travel dis- 
tance of the self-vehicle and further controlling the sys- 
tem controller 5 as a whole; a ROM (Read Only 
Memory) 8 for storing a control program to control the 
system controller 5 and the like; and a RAM (Random 45 
Access Memory) 9, which has a non-volatile memory 
(not shown) and writably stores various data such as 
route data, which is set through the input device 11 by 
the user in advance of traveling. The system controller 5 
is connected through a bus line 10 to the input device so 
11, the DVD-ROM drive DK1, the CD-ROM drive DK2, 
the display unit 13, the acoustically reproducing unit 18 
and the VICS receiver 22. 

The display unit 13 is provided with: a graphic con- 
troller 1 4 for controlling the display unit 1 3 as a whole on 55 
the basis of the control data sent through the bus line 1 0 
from the CPU 7; a buffer memory 1 5 composed of mem- 
ories of a VRAM (Video RAM) and the like for tentatively 



storing image information which can be instantly dis- 
played; a display controller 16 for display-controlling a 
display 17 on the basis of the image data outputted by 
the graphic controller 1 4; and the display 1 7. such as an 
LCD apparatus, a CRT display apparatus and the like. 

The iconic picture is displayed as the iconic picture 
display information is read out from the DVD-ROM disk 
DK1 or the CD-ROM disk DK2 at a time of displaying the 
map and is superimposed on the screen of the display 
1 7. By displaying the iconic pictures in this way, it is pos- 
sible to display only the facilities in one specific kind or 
kinds (e.g., only the restaurants) specified by the opera- 
tion input through the input device 1 1, in which the user 
is interested. Hence, this is advantageous from the 
viewpoint of the easy visibility within the limited screen 
of the display 17. 

The acoustically reproducing unit 18 is provided 
with: a D/A (Digital to Analog) converter 19 for perform- 
ing a D/A conversion of the audio digital data sent 
through the bus line 10 by the DVD-ROM drive 12a, the 
CD-ROM drive 12b or the RAM 9; an amplifier 20 for 
amplifying an audio analog signal outputted by the D/A 
converter 19; and a speaker 21 for converting the ampli- 
fied audio analog signal into a voice or an acoustic 
sound, and outputting it to an external portion. 

In this embodiment, especially, one example of a 
displaying device is constructed by the display unit 13. 
one example of a judging device, a cursor display con- 
trol device and a list generating device is constructed by 
the system controller 5. one example of a record 
medium is constructed by the DVD-ROM disk DK1 and 
the CD-ROM disk DK2, and one example of a key input 
device is constructed by the input device 1 1 . 

A basic navigation operation for performing the map 
display in the vehicle navigation apparatus S is 
explained below. 

At first, when the navigation apparatus S is actu- 
ated, the system controller 5 firstly reads out the infor- 
mation to access the map information indicative of 
various maps classified on the basis of a territory and a 
scale (a contraction scale), the information to access 
the related information in relation to a specific facility 
indicated at a specific position on the map, the above 
mentioned iconic picture display information, the infor- 
mation to show a present position mark and the like, 
from the DVD-ROM disk DK1 or the CD-ROM disk DK2, 
and stores them into the RAM 9. 

Associated with the travel of the self-vehicle, the 
present position data is determined by using a self-sup- 
porting type present position calculating method based 
on the output data from the acceleration sensor 1, the 
angular velocity sensor 2 and the travel distance sensor 
3. Then, it is corrected by using the present position 
data determined by the GPS type present position cal- 
culating method based on the output data from the GPS 
receiver 4. Incidentally, the present position data deter- 
mined from the GPS type present position calculating 
method may be corrected by the present position data 
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determined from the self-supporting type present posi- 
tion calculating method. Moreover, any one type of the 
present position calculating methods may be singly 
used without the correction performed by the other 
method. 5 

Then, the map information corresponding to the 
present position indicated by the present position data 
determined as mentioned above is read out from the 
DVD-ROM disk DK1 or the CD-ROM disk DK2, and is 
outputted to the graphic controller 14. The map includ- 10 
ing the present position is displayed on the screen of the 
display 17. Then, the present position mark is superim- 
posed and displayed on the displayed map, on the basis 
of the calculated present position data. At this time, a 
map matching process to the displayed map is applied is 
to the calculated present position data, so that the 
present position mark is always displayed on a road, on 
the screen of the display 17. Then, the display position 
of the present position mark is relatively changed on the 
map, in conjunction with the actual change of the 20 
present position resulting from the travel of the self-vehi- 
cle. The map displayed on the display 1 7 is updated as 
the occasion demand so that the present position is 
always included in the displayed map. 

Operations according to the iconic picture display 25 
operation of the vehicle navigation apparatus S accord- 
ing to the present invention are explained with reference 
to a flowchart of FIG. 2 and display screen examples 
shown in FIGs. 3 to 5. 

Operations shown in the flowcharts of the following 30 
embodiment are mainly executed by the CPU 7, the 
input device 11 and the display unit 13, and are exe- 
cuted as one portion of a main navigation program for 
executing a basic navigation operation of controlling the 
vehicle navigation apparatus S as a whole and perform- 35 
ing the above mentioned basic map display. Thus, the 
operations in the following embodiment are executed 
when a command operation of executing the iconic pic- 
ture display operation is given through the input device 
11 or by the CPU 7 during executing the main naviga- 40 
tion program. 

A program corresponding to the flowchart in this 
embodiment is stored in advance in the DVD-ROM disk 
DK1, the CD-ROM disk DK2 or the ROM 8, as a map 
display control program, and is read out directly from the 45 
ROM 8, or through the DVD-ROM disk DK1 and the CD- 
ROM disk DK2, as the occasion demands. 

In FIG. 2, it is assumed that the map information 
covering a desirable range which may include or may 
not include a present position specified through the so 
input device 1 1 by a user is displayed on the display 17 
the vehicle navigation apparatus S as an initial state, ff 
a displayed map is not especially specified, for example, 
the map is automatically displayed such that a front side 
becomes larger with respect to the present position of 55 
the self-vehicle (i.e., a so-called "front wide" map dis- 
play), or the map information is automatically displayed 
such that a present position mark of the self-vehicle is 



situated at a substantial center of the screen of the dis- 
play 17. Then, in such a basic map display state, iconic 
pictures 50, which are marks having special shapes 
predetermined for respective kinds of specific facilities, 
are indicated at positions corresponding to the specific 
facilities, such as restaurants, gasoline stations, service 
areas, drive-ins and the like, on the map, as shown in a 
display screen example 1 7a ot the display 1 7 in FIG. 3. 
Such an iconic picture display may be performed for all 
the kinds of facilities. Or, only iconic pictures corre- 
sponding to a desirable kind of the facility or desirable 
kinds of the facilities (for example, only iconic pictures of 
restaurants, or only iconic pictures of restaurants and 
service areas) are selectively superimposed and dis- 
played on the map, by an instruction through the input 
device 11 by the user. Incidentally, a present position 
mark 60 is also indicated in the display screen example 
17a in FIG. 3. 

In the above mentioned sate, when a command of 
performing a display operation of the detail information 
with regard to the iconic picture is inputted through the 
input device 1 1 by the user, a sub-routine for the iconic 
picture display operation is called from the main naviga- 
tion program for performing the map display, and the 
iconic picture display operation process is started as 
shown in FIG. 2. 

That is, in FIG. 2, at first, the coordinate information 
of the iconic pictures, which are located within a prede- 
termined distance from a center of the screen, for cov- 
ering a range wider than a display range of the map 
information displayed on the screen of the display 17 is 
listed up in an order starting from the iconic picture 
located closer to the center of the screen, and thereby 
an iconic picture coordinate list is prepared (Step Si). 
The number of the iconic pictures targeted by this list 
may be determined on the basis of the processing capa- 
bility of the CPU 5 and the like, and may be, for exam- 
ple, at least one to five more than the total number of the 
iconic pictures to be displayed within the screen. 

Next, a coordinate of an iconic picture 50a to be 
nextly indicated by a finger mark 80 as an example of a 
cursor such as the display screen example 17b shown 
in FIG. 4 is determined from the iconic picture coordi- 
nate list prepared at the step S1 (Step S2). 

Consecutively, it is judged whether or not the iconic 
picture 50 to be indicated by the finger mark 80 is dis- 
played within the screen of the display 17, from the 
iconic picture coordinate determined at the step S2 
(Step S3). 

If it is judged that the iconic picture 50 is displayed 
within the screen (Step S3 ; YES), the finger mark 80 is 
displayed at a position of indicating this iconic picture 
50, together with the map information and the iconic pic- 
ture 50 (Step S4). As a result, a screen such as the dis- 
play screen example 1 7b shown in FIG. 4 is displayed 
on the display 17. 

On the other hand, if it is judged at the step S3 that 
the iconic picture 50 to be indicated by the finger mark 
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80 is not displayed within the screen (Step S3 ; NO), a 
contraction scale of the map information is reduced 
such that the iconic picture 50 to be indicated by the fin- 
ger mark 80 is displayed within the screen of the display 
17, on the basis of the coordinate of the center on the 5 
screen (arbitrary position) and the coordinate of the 
iconic picture 50 determined at the step S2. That is, the 
scale of the map to be dispiayea is changed (Sxep Sb). 
This scale change enables an territory covered by the 
displayed map to spread to a wide range until including 10 
this iconic picture 50, and accordingly the map is dis- 
played together with this iconic picture 50, and simulta- 
neously the finger mark 80 is displayed at the position of 
indicating this iconic picture 50 (Step S4). As a result, 
the map information with the small contraction scale, 75 
including an iconic picture 50c to be specified by the fin- 
ger mark 80. which is not displayed in the cases of the 
display screen examples 17a and 17b respectively 
shown in FIGs. 3 and 4, such as a display screen exam- 
ple 1 7c shown in FIG. 5 is displayed on the display 1 7. 20 

The process of reducing the contraction scale at the 
step S5 as mentioned above may be performed by 
using a digital zoom with respect to the map information 
having the same contraction scale, or may be per- 
formed by newly reading out the map information having 25 
the contraction scale suitable for the pertinent display 
from the DVD-ROM disk DK1 or the CD-ROM disk DK2, 
in which a plurality of map information having the con- 
traction scales (i.e., the scales) different from each other 
are stored in advance, to thereby use it for the display. 30 

When indicating the iconic picture 50 by the finger 
mark 80, a menu 70 for the iconic picture display opera- 
tion as shown in the display screen example 1 7b or 1 7c 
in FIG. 4 or 5 is displayed on the display screen of the 
display 1 7, as one portion of the displayed map. 35 

In the menu 70. a "FORWARD" command 71 in the 
menu 70 is defined as a command to indicate (index) by 
the finger mark 80 the iconic pictures 50 one by one in 
the order starting from that located closer to the center 
of the screen to that located farther from the center, 40 
within the display range of the map information dis- 
played on the screen of the display 17, and it is 
assumed that the user knows the implication of the 
command and the manner of operating the input of the 
predetermined kind to execute the command. Moreover, 45 
a "BACKWARD" command 72 is defined as a command 
to indicate (index) by the finger mark 80 the iconic pic- 
tures 50 one by one, in the order reverse to the above 
mentioned "FORWARD" order, namely, in order starting 
from that located farther from the center of the screen to so 
that located closer to the center, on the display 17 for 
the map information. Furthermore, a "DISPLAY SELEC- 
TION" command 73 is defined as a command to further 
superimpose the detail related information in relation to 
the specific facility corresponding to the iconic picture 55 
50 indicated by the finger mark 80 on the map display or 
to replace the map information by the detailed related 
information. In this way, the various operation com- 



mands with regard to the iconic picture 50 can be con- 
tained by the menu 70. Finally, a "RETURN" command 
74 is defined as a command to exit the iconic picture 
display operation routine and to return to the main navi- 
gation program. Therefore, the user can select (com- 
mand-input) the desirable operation command from the 
menu 70 by the key operation. 

Incidentally, the selection (the command input), 
such as the "FORWARD" command 71, the "BACK- 
WARD" command 72 and the like in the menu 70 may 
be executed by the input device 11, desirably, by the 
predetermined kind of the input operation which is one 
time key operation. 

In the iconic picture display operation process, it is 
judged whether or not the key operation of selecting the 
kind of the operation command in the menu 70 having 
the various operation commands as mentioned above is 
executed by the user (Step S6). 

If the key operation of selecting the "DISPLAY 
SELECTION" command 73 is performed (Step S6: 
"Information Display (DISPLAY SELECTION)"), the 
information display process of the related information 
with regard to the iconic picture 50 currently indicated 
by the finger mark 80 is executed (Step S7). This proc- 
ess enables the related information, such as a menu, an 
operation information, an outside view, an inside view, a 
telephone number of a restaurant and the like, to be dis- 
played at an edge area or an entire area of the display 
17, in a predetermined format. 

On the other hand, if the key operation of selecting 
the "FORWARD" or "BACKWARD" command 71 or 72 
is performed (Step S6 : "Forward, Backward"), the oper- 
ational flow returns to the step S2. Then, the above 
mentioned operations at the steps S2 to S6 are repeat- 
edly executed for an iconic picture, which is one Iconic 
picture before (namely, next farther from the center of 
the screen) the iconic picture currently indicated by the 
finger mark 80, or for an iconic picture, which is one 
iconic picture after (namely, next closer to the center of 
the screen) the iconic picture currently indicated by the 
finger mark 80. 

Thus, when the "FORWARD" command 71 is 
selected and then the operational flow returns to the 
process at the step S2, for example, if the iconic picture 
50a is currently indicated by the finger mark 80, an 
iconic picture 50b which is the secondly closest to the 
center of the screen (next to the iconic picture 50a) is 
nextly indicated by the finger mark 80, in FIG. 4. Then, 
when an iconic picture 50 located closer to the outer- 
most side among the iconic pictures 50 included in the 
displayed map is currently indicated by the finger mark 
80. if the "FORWARD" command 71 is selected and 
then the operational flow returns to the process at the 
step S2, a map with a small contraction scale including 
at least next iconic picture 50, e.g., the next iconic pic- 
ture 50c as shown in FIG. 5, is automatically displayed. 

Incidentally, when a routine for the iconic picture 
display operation is actuated, the finger mark 80 may be 
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displayed together with the menu 70 so as to indicate 
the iconic picture 50 located the closest to the center of 
the screen. Alternatively, when a subroutine for the 
iconic picture display operation is actuated, the menu 70 
may be displayed without displaying the finger mark 80, 5 
and then when the "FORWARD" command 71 is firstly 
selected, the iconic picture 50 located the closest to the 

center of the screen may be indicated by the finger mark 

80. 

As shown in FIG. 4, the name information which is 10 
one portion of the related information is displayed on a 
name display bar 90, as for the iconic picture 50 indi- 
cated by the finger mark 80. Moreover, the iconic picture 
50 indicated by the finger mark 80 is desirable to be dis- 
played by a so-called "highlight" display, by adjusting the is 
color and/or the brightness of the iconic picture 50, in 
order to note that the iconic picture 50 is appropriately 
indicated by the finger mark 80 and for other purposes. 

Finally, if the key operation of selecting the 
"RETURN" command 74 in the menu 70 is performed in 20 
FIG. 2 (Step S6: "Return"), the iconic picture display 
operation process is ended, and the operational flow 
returns to the main navigation program for displaying 
the present position and the map information. Then, the 
display 1 7 returns to the state of performing the normal 25 
map display as shown in the display screen example 
17a in FIG. 3. 

If the "FORWARD" key operation is further per- 
formed after the processes at the steps S2 to S6 are 
repeated until displaying the iconic picture located the 30 
farthest from the center of the screen among the plural- 
ity of iconic pictures listed up at the step S1, the target 
range of the list may be spread wider to thereby prepare 
the iconic picture coordinate list Alternatively, a display 
of a message to inform that there is no proper facility 35 
and the like may be carried out. 

As explained above in detail, according to the first 
embodiment, a plurality of iconic pictures 50 displayed 
on the map with a certain contraction scale (scale) can 
be indicated by the finger mark 80, one by one, in the 40 
order starting from any position, such as the center of 
the screen and the like toward the outer side of the 
screen. Especially, the desirable iconic pictures 50 can 
be indicated one by one, by the finger mark 80 by one or 
a plurality of simple key operations, without the incon- 45 
venience of positioning the cross-shaped cursor to the 
iconic picture on the screen by using the joystick and the 
like such as the conventional art. Moreover, the map 
with a smaller contraction scale including at least next 
iconic picture 50 can be automatically displayed, if the so 
key operation input of instructing the next iconic picture 
50 is further performed after the iconic picture 50 closer 
to the outermost side among the iconic pictures 50 
included in the displayed map is already indicated by 
the finger mark 80. Hence, this is very convenient. Fur- ss 
thermore, whether or not such an iconic picture 50 is sit- 
uated within the screen can be simply and quickly 
judged by checking the pre-prepared iconic picture 



coordinate list and then using the CPU 7. Therefore, this 
is very advantageous. 

(2) Second Embodiment 

A second embodiment is provided with a function of 
returning to a contraction scale which is much suitable 
for a distance between the center of the screen and the 
position of the iconic picture 50 indicated by the finger 
mark 80, when performing the key operation of select- 
ing the "BACKWARD" command 72 of returning the fin- 
ger mark 80 again to the previous iconic picture 50 
(refer to FIGs. 4 and 5), once the contraction scale is 
reduced in the process of the first embodiment. 

Operations according to an iconic picture display 
operation in the second embodiment having the above 
mentioned configuration are explained with reference to 
a flowchart in FIG. 6. Incidentally, in the flowchart in 
FIG. 6, the same steps as those in FIG. 2 carry the 
same step numbers, and the explanations thereof are 
omitted. 

In the second embodiment, a process at a step S1 3 
is performed instead of that at the step S3 in the first 
embodiment. However, the processes at the other steps 
are similarly performed. 

In FIG. 6, it is judged at the step S1 3 whether or not 
an iconic picture 50 to be nextly indicated by the finger 
mark 80 is situated within the display range of the map 
information on the screen of the display 17. Further- 
more, it is judged at the step S13 whether or not this 
iconic picture 50 is situated within, for example, a partial 
range closer to the center than a predetermined dis- 
tance from the center of the screen included in the dis- 
play range. 

That is, it is judged at the step S13 whether or not 
the map display is performed at a contraction scale, 
which is much suitable for a positional relation between 
a center coordinate of the screen and an iconic picture 
(that is, a next iconic picture or a previous iconic picture) 
coordinate to be next indicated by the finger mark 80, 
based on a predetermined standard (Step S13). Then, 
if it is judged by this judgment at the step S13 that the 
map display is not performed at the suitable scale (that 
is. if it is judged that, because of an extremely large con- 
traction scale, the iconic picture to be indicated is not 
situated within the screen, or if it is judged that, because 
of an extremely small contraction scale, the iconic pic- 
ture to be indicated is situated too close to the center 
within the partial range located near the center) (Step 
S13 ; NO), the scale of the currently displayed map is 
changed so as to have a suitable contraction scale (that 
is, the contraction scale is decreased so that the iconic 
picture to be indicated is included in the screen, or the 
contraction scale is increased so that the partial range 
coincides with the display range). After that, the map is 
displayed together with the next iconic picture or the 
previous iconic picture. Then, so as to indicate the next 
iconic picture or the previous iconic picture, the finger 
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mark 80 is displayed on the display 1 7 together with the 
map and the corresponding iconic picture. 

As mentioned above, according to the second 
embodiment, when the screen display, for example, 
such as the display screen example 17c in FIG. 5 is s 
being performed, if the key operation of selecting the 
"BACKWARD" command 72 is carried out, it is judged 
at the step S13 that the map is not displayed at the suit- 
able scale (Step S13 ; NO). Then, the scale changing 
process at the step S5 is performed. This results in the 10 
display of the map having a scale that is easy to see a 
route up to the iconic picture 50a indicated by the finger 
mark 80, such as the display screen example 17b in 
FIG. 4 and the like. 

As detailed above, according to the second embod- is 
iment, in addition to the advantageous effect of the first 
embodiment, the map is automatically displayed which 
has the contraction scale suitable for the display of at 
least next iconic picture or previous iconic picture, after 
indicating one of the iconic pictures included in the dis- 20 
played map by the finger mark and when performing the 
key operation input of indicating a further next iconic 
picture or previous iconic picture by the finger mark. 
Thus, this is very convenient. Furthermore, whether or 
not such an iconic picture is situated within the screen 25 
or within the predetermined partial range can be simply 
and quickly judged by checking the pre-prepared iconic 
picture coordinate list and then using the CPU 7. There- 
fore, this is very advantageous. 

30 

(3) Third Embodiment 

Next, a configuration of a vehicle navigation appa- 
ratus as a third embodiment according to the present 
invention is explained with reference to FIG. 7. Inciden- 35 
tally, in FIG. 7, the same constitutional elements as 
those in FIG. 1 carry the same reference numerals, and 
the explanations thereof are omitted. 

As shown in FIG. 7, a vehicle navigation apparatus 
S" is provided with an external microphone 200 and a 40 
voice recognition decoder 201 for recognizing a word 
represented by a voice inputted from the external micro- 
phone 200, in addition to the acceleration sensor 1 , the 
velocity sensor 2, the travel distance sensor 3, the GPS 
receiver 4, the system controller 5, the input device 11, 45 
the DVD-ROM drive 12a. the CD-ROM drive 12b, the 
display unit 13, the acoustically reproducing unit 18 and 
the VICS receiver 22, which are the same elements as 
the first embodiment. 

The system controller 5 and the voice recognition so 
decoder 201 are connected to each other through the 
busline 10. 

The external microphone 200 is installed within the 
movable body, and constructed so as to pick up a 
human voice of a user to thereby transmit as a voice sig- ss 
nal to the voice recognition decoder 201 . 

The voice recognition decoder 201 is constructed 
so as to recognize the voice signal sent by the external 



microphone 200 as a single word or a plurality of candi- 
date words similar to the single word by using a voice 
recognition technique to thereby output the word data 
indicative of the recognized word or candidate words 
through the bus line 10 to the CPU 7. More concretely, 
the voice recognition decoder 201 can be constructed 
by using either of a known voice recognition circuit for 
recognizing a voice of a specified talker or a known 
voice recognition circuit for recognizing a voice of an 
unspecified talker. The circuit for the unspecified talker 
is widely used as an IC (Integrated Circuit) for checking 
a built-in dictionary (for example, a Japanese diction- 
ary), to which a voice signal is inputted as an input sig- 
nal, to thereby output a word similar to a word 
represented by the inputted voice, on the basis of a sim- 
ilarity in a spectral pattern of a voice frequency for each 
vowel and/or consonant and each words, and the like. 

Especially, the voice recognition circuit for the spec- 
ified talker is advantageous since the voice can be very 
accurately recognized with the spectral pattern of the 
voice frequency of the specified talker or the like as a 
standard. 

On the other hand, the voice recognition circuit for 
the unspecified talker has a merit that the unspecified 
person can use it. Especially, the voice recognition cir- 
cuit for the unspecified talker is constructed so as to 
check the built-in dictionary for, for example, a voice 
input of a word "XXX" pronounced by a user to thereby 
output five candidate words similar to this pronuncia- 
tion, in a form of candidate word data each having the 
point of quantitatively representing the similarity of the 
respective candidate words to the pronunciation of the 
inputted word "XXX". Hence, when using this voice rec- 
ognition circuit, it may be constructed so as to judge by 
the system controller 5 that, for example, the candidate 
word having the highest point among the five candi- 
dates outputted by the voice recognition decoder 201 is 
voice-inputted, and then perform the iconic picture dis- 
play operation and the like, on the basis of the judgment 
result. 

As mentioned above, in this embodiment, one 
example of the voice input device is constituted by the 
external microphone 200 and the voice recognition 
decoder 201. 

According to the third embodiment the iconic pic- 
ture display operation is performed by the voice opera- 
tion input through the external microphone 200, in stead 
of or in addition to the key operation input using the 
input device 1 1 in the first or second embodiment. 

More actually, for example, when voice-inputting 
"FORWARD" instead of the key operation input in the 
condition of the display such as the display screen 
example 17b or 17c in FIG. 4 or 5. the voice "FOR- 
WARD" is recognized by the voice recognition decoder 
201 , which has received this voice through the external 
microphone 200. Then, the voice input signal is sent 
from the voice recognition decoder 201 to the CPU 7, 
and thereby the display of the display 17 is changed by 
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the display control based on the voice input signal. 

Alternatively, for example, when voice-inputting 
"BACKWARD" instead of the key operation input in the 
condition of the display shown in the display screen 
example 17c of FIG. 5, the voice "BACKWARD" is rec- 
ognized by % the voice recognition decoder 201, which 
has received this voice through the external microphone 



The information to display the iconic pictures 50 in 
the respective embodiments may be written in the map 
information in advance as one portion of the image data 
constituting the map information. In this case, for exam- 
ple, the configuration describe below may be consid- 
ered. That is, the information indicative of the position 
and the kind of the iconic picture correlated with the 
coorainate on the map information is stored in the DVD- 
ROM disk DK1 or the CD-ROM disk DK2 as the infor- 
io mation for the iconic picture operation. When the key 
operation to the iconic picture is performed, this infor- 
mation is read out from the disk, directly or once it is 
stored in the RAM 9. Then, it is judged on the basis of 
this read out information whether or not each iconic pie- 
rs ture on the map is indicated by the finger mark 80. 

Moreover, the respective embodiments may be 
applied to not only the display operation of the iconic 
pictures in the two-dimensional map display, but also 
the display operation of the iconic pictures in the three- 
20 dimensional map display such as a so-called "bird view" 
(bird's-eye view). 

Furthermore, the navigation apparatuses in the 
respective embodiments are convenient as the naviga- 
tion apparatus not only for a car, but also for an auto- 
25 bike, a tricycle, an airplane, a ship and the like. 

Claims 

1 . A map display controlling method of controlling a 
30 display of map information by a display device (13) 
in a navigation apparatus (S) for displaying the map 
information together with a plurality of mark infor- 
mations (50), each of which is located at a specific 
point indicated by the map information and indi- 
35 cates an existence of related information in relation 
to the specific point respectively, characterized in 
that said map display controlling method com- 
prises: 

40 a judging process of judging whether or not the 

mark information is located within a display 
range of the map information displayed by said 
display device each time a command, which 
instructs said display device to indicate the 

45 mark information on the map information by a 

cursor (80) one by one in an order starting from 
the mark information located closer to a 
desired position to that located farther from the 
desired position within the display range, is 

so inputted; and 

a cursor display controlling process of control- 
ling said display device to display the cursor 
together with the map information and the mark 
information such that the cursor indicates the 

55 mark information on the map information, if it is 

judged by said judging process that the mark 
information is located within the display range, 
and to display the cursor together with the map 



200. Then, the voice input signal is sent froip.the^Qice 
recognition decoder 201 to the CPU 7, and thereby the 
display of the display 1 7 is changed by the display con- 
trol based on the voice input signal. 

In the case of the voice recognition decoder 201, 
which checks the built-in dictionary to thereby output the 
candidate words, such as the voice recognition circuit 
for the unspecified talker, if limiting the check range of 
the built-in dictionary to only the items (words) which 
can be possibly selected from the menu 70 in the condi- 
tion that the menu 70 (refer to FIGs. 4 and 5) is dis- 
played, the possibility of an erroneous recognition is 
rare as long as the user pronounces any of these items 
(words). For example, it is easy for the voice recognition 
decoder 201 to differentiate the pronunciation of "For- 
ward" from that of "Backward", or even easier to differ- 
entiate the pronunciation of "Forward" from that of 
"Return" or "SELECT". Hence, this is advantageous 
since the voice can be substantially perfectly recog- 
nized. 

Incidentally, the voice can be recognized even 
when such a menu for the iconic picture operation is not 
displayed. For example, a voice input such as "iconic 
picture operation" which is set in advance may be used 
in order to display the menu for the iconic picture opera- 
tion. Moreover, it may be constructed so as to voice- 
input various information, such as a position decision 
information to decide a place to call a periphery map in 
which the present position is not included, a destination 
place, a start place and the like, a control command 
decision information for deciding various control com- 
mands and the like. 

As explained above, according to the third embodi- 
ment, when the user intends to move the finger mark to 
a next iconic picture, it is not necessary for the user to 
position the cross-shaped cursor on the screen by using 
the joystick, but it is enough for the user to just pro- 
nounce a voice without carrying out any key operation. 
Thus, this is very convenient. 

In the above explained respective embodiments, 
the related information in addition to or instead of the 
map information is visually informed in the predeter- 
mined format, as the method for providing the related 
information in detail with regard to the iconic picture 
indicated by the finger mark. However, the above men- 
tioned related information may be audibly informed by 
the synthesized voice through a speaker by using a 
voice synthesis technique. Even this configuration can 
similarly provide the advantageous effect of this embod- 
iment, such as the easy display operation of the iconic 
picture. 
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information and the mark information such that 
the cursor indicates the mark information on 
the map information by reducing a contraction 
scale of the map information to be displayed so 
as to display the mark information within the 5 
display range, if it is judged by said judging 
process that the mark information is not located 
within the display range. 

2, A map display controlling method according to 10 
Claim 1 , characterized in that 



3. A map display controlling method according to 
Claim 1 or 2. characterized in that 

in said judging process, it is further judged 35 
whether or not the mark information (50) is 
located within a partial range having a prede- 
termined size included in the display range, 
when judging whether or not the mark informa- 
tion is located within the display range, and 40 
in said cursor display controlling process, the 
contraction scale is increased so that the par- 
tial range be coincident with the display range, 
and to display the cursor (80) together with the 
map information and the mark information such 45 
that the cursor indicates the mark information 
on the map information, if it is judged by said 
judging process that the mark information is 
located within the partial range. 

50 

4. A map display controlling method according to any 
one of Claims 1 to 3, characterized in that the com- 
mand is inputted once each time a predetermined 
kind of a key input operation is performed once by a 
key inputting device (1 1) of said navigation appara- 55 
tus (S). 

5. A map display controlling method according to any 



one of Claims 1 to 3, characterized in that the com- 
mand is inputted once each time a predetermined 
kind of a voice input operation is performed once by 
a voice inputting device (200, 201) of said naviga- 
tion apparatus (S 1 ). 

6. A map display controlling method according to any 
one of Claims 1 to 5, characterized in mat tne 
desired position is set to a center of the display 
range. 

7. A map display controlling method according to any 
one of Claims 1 to 5, characterized in that 

said method further comprises a process of 
controlling said display device (13) to display a 
present position mark (60) representing a 
present position of a movable body to which 
said navigation apparatus (S) is installed, and 
the desired position is set to a position of the 
present position mark. 

8. A map display controlling apparatus (5) for control- 
ling a display of map information by a display device 
(13) in a navigation apparatus (S) for displaying the 
map information together with a plurality of mark 
informations (50), each of which is located at a spe- 
cific point indicated by the map information and 
indicates an existence of related information in rela- 
tion to the specific point respectively, characterized 
in that said map display controlling apparatus com- 
prises: 

a judging device (5) for judging whether or not 
the mark information is located within a display 
range of the map information displayed by said 
display device each time a command, which 
instructs said display device to indicate the 
mark information on the map information by a 
cursor (80) one by one in an order starting from 
the mark information located closer to a 
desired position to that located farther from the 
desired position within the display range, is 
inputted; and 

a cursor display controlling device (5) for con- 
trolling said display device to display the cursor 
together with the map information and the mark 
information such that the cursor indicates the 
mark information on the map information, if it is 
judged by said judging device that the mark 
information is located within the display range, 
and to display the cursor together with the map 
information and the mark information such that 
the cursor indicates the mark information on 
the map information by reducing a contraction 
scale of the map information to be displayed so 
as to display the mark information within the 
display range, if it is judged by said judging 



said method further comprises a list preparing 
process of listing up coordinate information of 
the mark information (50) located within a pre- 15 
determined range with respect to the desired 
position as a standard, in an order starting from 
the mark information located closer to the 
desired position, 

in said judging process, it is judged whether or 20 
not the mark information is located within the 
display range, on the basis of the listed up 
coordinate information, and 
in said cursor display controlling process, the 
contraction scale is reduced so that the mark 25 
information can be displayed, on the basis of 
the listed up coordinate information, if it is 
judged by said judging process that the mark 
information is not located within the display 
range. 30 
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device that the mark information is not located 
within the display range. 

9. A map display controlling apparatus (5) according 

to Claim 8, characterized in that s 

said apparatus further comprises a list prepar- 

ing device (5) for listing up coordinate informa- 
tion of the mark information (50) located within 
a predetermined range with respect to the 10 
desired position as a standard, in an order 
starting from the mark information located 
closer to the desired position, 
said judging device (5) judges whether or not 
the mark information is located within the dis~ is 
play range, on the basis of the listed up coordi- 
nate information, and 

said cursor display controlling device (5) 
reduces the contraction scale so that the mark 
information can be displayed, on the basis of 20 
the listed up coordinate information, if it is 
judged by said judging device that the mark 
information is not located within the display 
range. 

25 

10. A map display controlling apparatus (5) according 
to Claim 8 or 9, characterized in that 

said judging device (5) further judges whether 
or not the mark information (50) is located 30 
within a partial range having a predetermined 
size included in the display range, when judg- 
ing whether or not the mark information is 
located within the display range, and 
said cursor display controlling device (5) 35 
increases the contraction scale so that the par- 
tial range be coincident with the display range, 
and to display the cursor (80) together with the 
map information and the mark information such 
that the cursor indicates the mark information 40 
on the map information, if it is judged by said 
judging device that the mark information is 
located within the partial range. 

11. A map display controlling apparatus (5) according 45 
to any one of Claims 8 to 10, characterized in that 
said apparatus further comprises a key inputting 
device (11), and the command is inputted once 
each time a predetermined kind of a key input oper- 
ation is performed once by said key inputting so 
device. 

12. A map display controlling apparatus (5) according 
to any one of Claims 8 to 1 1 , characterized in that 
said apparatus further comprises a voice inputting ss 
device (200, 201), and the command is inputted 
once each time a predetermined kind of a voice 
input operation is performed once by said voice 



inputting device. 

13. A map display controlling apparatus (5) according 
to any one of Claims 8 to 12, characterized in that 
the desired position is set to a center of the display 
range. 



14. A map display controlling apparatus (5) according 
to any one of Claims 8 to 12, characterized in that 

said apparatus further comprises a device (5) 
for controlling said display device (13) to dis- 
play a present position mark (60) representing 
a present position of a movable body to which 
said navigation apparatus (S) is installed, and 
the desired position is set to a position of the 
present position mark. 
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